Summary. Individual characteristics of sexual behaviour were empirically determined for twenty-seven spayed female guinea-pigs given three standardized tests after injection with 0 034 mg of oestradiol benzoate and, 36 hr later, 0-4 mg of progesterone. Following this pre¬ operative series of tests, hypothalamic lesions were produced electrolytically at different loci with various parameters of current duration and intensity. Alterations in the patterns of sexual behaviour displayed on three postoperative tests with identical hormonal treatments were evaluated statistically for each individual.
Posteroventral hypothalamic lesions involving mammillary and premammillary structures were not associated with significant behavioural changes (JV equals 4). Mid-ventral Anand & Brobeck, 1951) and termina¬ tion ('satiety centres', Hetherington & Ranson, 1940) have been studied. For emotional activities, areas involved in the mediation of both attack behaviour and its opposite of flight or withdrawal have been reported (Wheatley, 1944; Nakao, 1958) . A number of authors believe that the neural regulation of these behaviours depends on a selective facilitation or inhibition of final effector systems and generally agree that the neural mechanisms subserving these functions lie within the diencephalon (Patton, 1961; Ruch, 1961; Brobeck, 1960; Stellar, 1960) .
The hypothesis of diencephalic mechanisms for facilitation and inhibition has received less general acceptance for sexual behaviour than for eating behaviour. Evidence for a hypothalamic sexual facilitating mechanism has been obtained consistently in a variety of mammalian species such as the guineapig (Brookhart, Dey & Ranson, 1940; Brookhart & Dey, 1941; Dey, 1943 a, b) Goy & Phoenix, 1960; Phoenix, 1961) , rat (Law & Meagher, 1958; Clark, 1942;  Soulairac, 1959; Soulairac, Soulairac & Giabicani-Teysseyre, 1958) , cat and rabbit (Sawyer & Robinson, 1956 ) and ewe (Clegg, Santolucito, Smith & Ganong, 1958) . Not since the work of Law & Meagher (1958) , however, has evidence been presented for a hypothalamic inhibitory mechanism involved in the regulation and display of sexual behaviour. In their experiments, after certain lesions in the mid-ventral hypothalamus, female rats with intact ovaries displayed receptive behaviour in the absence of vaginal oestrus. Moreover, spayed female rats displayed receptive behaviour without administration of exogenous hormones. If the existence of such an inhibitory centre could be demonstrated in another species it would (1) provide the basis for a more general acceptance of such a mechanism, and (2) suggest much for concepts of neuro-endocrine interactions in the determination of reproductive behaviour (Sawyer, 1959 (Sawyer, , 1960 . The present experiments provide evidence for the existence of an inhibitory centre in the female guinea-pig. In addition the data permit a more accurate determination of the locus of the facilitating mechanism than has been reported for this species.
MATERIALS AND METHODS

ANIMALS
Twenty-seven female guinea-pigs, 6 to 9 months old at the beginning of the study, were used. All animals were spayed at least 2 weeks prior to testing. Klüver & Barrera (1953 5-7 6-7 6-7 4-0 4-3 3-0 6-0 5-7 3-0 13 13 13 13 13* 13 13 13* 13 9-7 17-3 33-3 11-0 6-0 12-3 Table 3. medial extension of the ma.mmilla.ry prelateralis) are represented by regions quite deficient in nerve cell bodies. The lesions in the four brains from the severe deficit group were localized predominantly in these cell-poor zones, close to or on the ventral surface of the hypothalamus. In the cephalo-caudal axis, the lesions all appeared at the level of the infundibular protuberance but anterior to the posterior median eminence. In all four brains bilateral lesions appeared in the sixth section (15 µ 10 6) caudal to the first appearance of the cells of pars tuberalis on the ventral surface of the brain.
Lesions in animals from the control (no behavioural deficit) and the be¬ havioural oestrous groups, never appeared bilaterally in the region which was common to animals from the severe deficit group. When both the no deficit and behavioural oestrous groups were combined (as a control for lesions not associated with loss of behaviour) and compared to the four severe deficit females for incidence of bilateral damage in the lateral extensions of arcuate, the ventrolateral portions of the ventromedial, and adjacent regions, the groups differed significantly (P< 0-005).
We were unable to evaluate this region in a comparable fashion for the remaining animals in the severe deficit group because of the extensive nature of their lesions. In most, destruction of the median eminence anterior was com¬ plete, the infundibular stalk was involved, and the cells oí pars tuberalis (used as a landmark in the other brains) were extensively destroyed on the ventral surface of the brain. The extensiveness of the damage in this general area, however, strongly suggests that the critical region in the lateral extension of the arcuate was destroyed in all females showing severe behavioural deficits.
The lesions for the two females displaying behavioural oestrus without injection of oestradiol and progesterone differed considerably from each other in size. The section showing maximum destruction in the brain of Female 4077 is illustrated in PL 1, Fig. 5 . The region destroyed is within the nucleus supraopticus diffusus and is more anterior than lesions which eliminated sexual behaviour. The possibility of a locus confined to midline structures cannot be excluded.
DISCUSSION
In previous studies (Sawyer & Robinson, 1956; Law & Meagher, 1958; Brookhart, Dey & Ranson, 1940) , the investigators have confined their atten¬ tion largely or exclusively to animals in which the behavioural decrements were complete. In our experiments, the application of quantitative methods to the evaluation of behaviour changes has demonstrated a range of partial decre¬ ments. We do not consider that these partial decrements are due to any general or profound physiological disturbance, for, with the exception of several cases of polydipsia, the general behaviour of the animals was normal. Females that failed to come into heat showed normal and vigorous evasive reactions when attempts were made to elicit lordosis. Moreover, animals with decrements showed no tendency to improve with time, and their sexual behaviour was diminished or absent even when tested 2 to 3 months postoperatively. In an earlier study on the male guinea-pig (Phoenix, 1961) , comparable partial decrements in sexual performance after hypothalamic lesions were reported. Apparently a more quantitative relationship exists between hypothalamus and sexual behaviour than the 'all-or-nothing' effects reported in earlier studies. In a number of ways this relationship appears similar to that between the hypothala¬ mus and eating behaviour (Brobeck, 1960; Patton, 1961 Beach (1940 Beach ( , 1943 Ordinarily testosterone propionate greatly facilitates mounting behaviour (Ball, 1940; Phoenix, Goy, Gerall & Young, 1959 (Beach, 1952 (Beach, , 1958 Young, 1953; Aronson, 1959) Destruction of the amygdala and adjacent pyriform cortex has been asso¬ ciated with a 'release from sexual inhibition' (Klüver & Buey, 1939; Schreiner & Kling, 1953 , 1954 Green, Clemente & de Groot, 1957) . Because of the numerous relations between pyriform-amygdaloid regions and anterior hypo¬ thalamic structures, interruption of relational pathways might be considered a possible basis for the behavioural oestrus observed by us in female guinea-pigs and by Law & Meagher (1958) in female rats. But certain important differences in the character of the postoperative behaviour make the destruction of anatom¬ ical pathways between these regions an unlikely cause. Sexual responses after hypothalamic damage are not intensified or otherwise made abnormal as they appear to be after pyriform-amygdaloid damage. Pyriform-amygdaloid lesions have so far been shown to alter only the reproductive pattern in the male and 37 their effects on behaviour are not independent of the gonadal hormones. This latter factor alone clearly distinguishes the hypothalamic 'release' from that observed following pyriform-amygdaloid destruction.
Recently the techniques of electrophysiology (Porter, Cavanaugh, Critchlow & Sawyer, 1957; Sawyer & Everett, 1959; Sawyer & Kawakami, 1959; Kawakami & Sawyer, 1959 a, b) , self stimulation (Olds, 1958) and autoradiography (Michael, 1962) have provided convincing evidence for the selective sensitivity of hypothalamic neuronal elements to the gonadal hormones. The effects of hypothalamic lesions in the female rat and guinea-pig suggest relation¬ ships between the gonadal hormones and the neurological substrate that have not been generally recognized. The possibility that the oestrogen-progesterone synergism common among laboratory rodents may suppress activity in a region which normally inhibits sexual activity deserves further attention. 
